We use a twelve-year panel of tax return data to assess whether or not taxes affect the duration of entrepreneurial activities. In doing so, we provide information to policymakers on the effectiveness of tax policy for influencing the level of entrepreneurial activity. Our study is the first to examine the effects of tax rates on exit decisions using duration analysis techniques.
Introduction
Entrepreneurs are thought to play a vital role in the economy, providing much of the energy behind job creation, technological advancement and overall economic growth. Given the importance of entrepreneurship, researchers have long been interested in the factors that affect decisions to participate in an entrepreneurial activity. Recent research has turned to the influence of individual tax rates on entrepreneurial decisions. From a policy perspective it is important to understand whether the tax code creates economic distortions (causing resources to be devoted to less productive activities) and if these distortions exist, how the tax code can be used as a policy tool to alter levels of entrepreneurial activity in the economy.
Entrepreneurship as a concept cannot actually be directly measured; nearly every individual has some element of the entrepreneurial spirit within. Like all earlier studies, then, we must resort to a measurable proxy for entrepreneurship. Most studies have examined individual responses on surveys to questions regarding self-employment activity. We follow the more recent literature in using federal individual income tax return data to identify entrepreneurs by the presence of one or more forms of entrepreneurial income, such as income from a sole proprietorship, partnership, or small business corporation, as described in more detail below.
Henceforth, the use of the terms "entrepreneur," "entrepreneurship," and "entrepreneurial activity" refer to this more limited but measurable concept rather than more general notions of entrepreneurship.
In our analysis, we consider an entrepreneur who faces the decision of whether or not to remain in business in the next time period. The entrepreneur compares the net benefits from participating in entrepreneurship with those of becoming a wage-and-salary worker. As taxes affect take-home income, our entrepreneur must consider his or her tax rates in each of the two possible states of the world (entrepreneur or wage-and-salary worker). These rates are likely to differ due to differences in pre-tax income and available tax preferences. Goode (1949) noted two examples of how relative tax treatments can affect entrepreneurship decisions. First, many expenses related to the entrepreneurial venture are deductible in calculating taxable income, and business deductions for goods such as automobiles and computer equipment are likely to have consumption benefits outside of business use.
Alternatively, the inability of many entrepreneurs to deduct certain expenses (such as health insurance costs for the self-employed prior to 1987), generally paid out of pre-tax dollars for wage-and-salary workers, might expedite exit from an entrepreneurial activity. Entrepreneurs might also be affected by other aspects of the tax system. For instance, the costs of complying with the tax code are likely to be relatively higher for entrepreneurs who run small businesses, leading to lower levels of entrepreneurship. 1 Second, the taxation of many forms of entrepreneurial income depends upon voluntary compliance, while most wage-and-salary tax payments are withheld by employers. This allows relative tax burdens to vary even when entrepreneurs and wage-and-salary workers face the same tax rates. Given the complexity of the tax code and the significant compliance burden on entrepreneurs and small businesses noted above, self-reporting can reduce entrepreneurs' relative tax burdens in three ways. First, entrepreneurs might not be aware of their actual tax burden and might mistakenly underreport their income or neglect to report certain information. Second, they might seek professional assistance with their taxes and thereby learn more about legal ways to reduce their tax burden.
2 Finally, some entrepreneurs might engage in tax evasion by willfully 1 Crain and Hopkins (2001) estimate that tax compliance costs per employee in small businesses range from 1.8 times greater than large firms in the service industry to 4.5 times greater than large firms in the manufacturing industry. Also see Hopkins (1995) . 2 Our data indicate that entrepreneurs are indeed more likely to use the services of a paid tax preparer. Between 68 misreporting income or expenses or simply failing to file a tax return.
If the tax code results in either more or less entrepreneurial activity than would otherwise exist, the overall excess burden of the tax system increases. Alternatively, if it can be shown that entrepreneurs are not sensitive to taxes in their decisions to remain in business, then tax reform measures can be designed to achieve goals such as greater overall equity or simplicity without the fear of altering entrepreneurial decisions. The recent empirical literature has not yielded a consensus regarding the effects of tax rates on entrepreneurship. Many studies have found that higher tax rates lead to higher rates of entrepreneurial activity, while a number of more recent studies have called this general finding into question. More research on this topic is needed, such that policy makers might be better positioned to design and defend effective, efficient, and equitable tax rules.
We capitalize on the length of our panel dataset by using hazard modeling techniques to examine entrepreneurial survival. This is a key innovation over the existing analyses of entrepreneurial exit as we are able to examine the exit decision in the context of the entire entrepreneurial spell instead of a single discrete choice framework. Building upon earlier research, we consider a number of indicators of entrepreneurial activity and control for the likely endogeneity of individual tax rates in entrepreneurial decisions.
3
We find convincing evidence that marginal tax rates have significant impacts on entrepreneurial decisions. Our results show that increases in expected entrepreneurship tax rates shorten spells of entrepreneurial activity while increases in wage-sector tax rates lengthen the duration of an entrepreneurial activity. The effects from changes in the entrepreneurial marginal percent and 76 percent of entrepreneurs used paid preparers between 1982 and 1988 while only 37 percent to 45 percent of non-entrepreneurs used a paid preparer. All differences are statistically significant at the 1 percent level. 3 Of course, in order to understand the effects of tax rates on overall levels of entrepreneurship in the economy, one must also consider entry decisions as in Gurley-Calvez and Bruce (2007) .
tax rate are larger than those from the marginal tax rate on wages suggesting that an across the board tax cut would increase levels of entrepreneurship through enhanced survival and lower probabilities of exit.
The paper is organized as follows. Following a brief discussion of the history of relative tax treatment of entrepreneurs in the U.S. in Section 2, we review prior studies of the taxation of entrepreneurs in Section 3. We describe our data in Section 4 and our empirical methods in Section 5. Results are discussed in Section 6, while Section 7 concludes with a summary and suggestions for future research.
U.S. Tax Policy toward Entrepreneurs
The U.S. income and payroll tax systems have treated income from wage-and-salary employment and entrepreneurship (mainly sole-proprietorship) differently since their inceptions.
Wage-and-salary workers have income and payroll taxes withheld by their employers while entrepreneurs play the roles of employer and employee and thus remit their own taxes.
Withholding for these individuals often takes the form of quarterly payments of estimated taxes.
Despite this fundamental difference in tax collection, marginal federal individual income tax rates are, at least after tax preferences, blind to the source of income; a separate system of statutory marginal rates does not exist for income from sole proprietorships or other entrepreneurial ventures. This has generally not been the case for payroll taxes, however.
Wage-and-salary income has been subject to the payroll tax since it was implemented in 1937 to fund the Social Security and Medicare systems. The only form of entrepreneurial income that is explicitly subject to payroll taxation, and this only since 1951, is self-employment income. Between 1951 and 1984, the statutory payroll tax rate on self-employment income was less than the combined employer-employee payroll tax rate on wage-and-salary income. An effort to equalize the treatment of wage-and-salary and self-employment income began in 1984, with the statutory self-employment payroll tax rate set equal to the combined employeremployee rate. While tax credits were used to phase in the change from 1984 to 1990, this represented a dramatic change in the relative tax treatment of self-employment income.
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Coupled with these changes in the payroll tax system during the 1980s was a significant, although perhaps less dramatic, change in relative income tax treatment. In addition to reducing tax rates and broadening the base, the major federal tax reforms of 1981 and 1986 involved several changes in the tax treatment of business expenses. In a further effort to equalize the treatment of wage-and-salary and self-employment income, as of 1990 the selfemployment payroll tax applies to only 92.35 percent of self-employment earnings, and half of the self-employment taxes due may be deducted in the computation of adjusted gross income (AGI). The gross, pre-credit, statutory social security tax rates for wage-and-salary (employer plus employee contribution) and self-employment have been identical since 1984. See Bruce (2002) for additional details. 5 An exhaustive discussion of the changes in relative tax treatment during the 1980s is beyond the scope of this paper; interested readers should consult Steuerle (2004) and the references therein for an excellent first-person account of the many tax changes implemented during this time.
code that involves differential taxation of entrepreneurs is the ever-changing system of rules governing the depreciation of capital investments.
The recent history of tax policy changes has likely involved a net reduction in the tax advantages from entrepreneurial activity relative to wage-and-salary employment. Other policy changes, such as the income ceiling for payroll tax contributions provide more sources of exogenous policy change. These changes in the Federal tax code-along with substantial variation at the state and individual levels-provide ample variation that can be used in analyzing individual sensitivity to tax policies among potential entrepreneurs.
Prior Studies of the Taxation of Entrepreneurs
Bruce and Schuetze (2004) provide an exhaustive review of the recent literature on small business taxation. We highlight a few key themes here and refer readers to their paper for more details. The available models have generally focused on two different dimensions of the tax system, namely the effects of tax policies on the relative risk of the entrepreneurial sector through loss offsets (Bruce 2000 , Cullen and Gordon 2002 and the opportunities for and benefits of evasion (Watson 1985 , Kesselman 1989 ). Both of these approaches have produced ambiguous results but interestingly, recent work combining the two approaches produces unambiguous results for the effects of tax rates on tax reporting behavior (Gurley, 2005 ).
In models of relative risk, wage-and-salary employment provides a certain income whereas entrepreneurship involves an uncertain return. An increase in the relative tax rate faced by entrepreneurs has two potential effects. First, the relative return to entrepreneurial activity falls, thereby decreasing one's likelihood of remaining in an entrepreneurial activity.
Conversely, if loss offsets are allowed, an increase in the relative tax rate compresses the posttax distribution of entrepreneurial income and thus reduces the risk of entrepreneurial ventures.
This implicit insurance (Domar and Musgrave 1944) leads to an expected increase in entrepreneurial activity. The net effect is ambiguous and depends on individual preferences over risk and return.
The second strand of theoretical literature focuses on the absence of a third party to report income or expenses on behalf of many entrepreneurs, which might increase the likelihood that entrepreneurs either unknowingly misreport their taxable income (due to tax complexity) or engage either in legal tax avoidance or illegal tax evasion. 6 Theoretical models of behavior that account for evasion opportunities also yield ambiguous effects of taxation on the extent of evasion activities and depend crucially on risk attitudes. 6 For example, Joulfaian and Rider (1998) found a positive relationship between marginal tax rates and evasion among the self-employed. Slemrod, Blumenthal, and Christian (2001) showed evidence that suggested that Schedule C filers were more likely to engage in tax evasion, but the amount of tax revenue at stake was likely to be small. 7 See Watson (1985) and Kesselman (1989) .
A growing empirical literature has tried to resolve the theoretical ambiguities. Until recent years, the vast majority of the empirical work in this area has focused on self-reported self-employment status or aggregated self-employment rates as measurable indicators of entrepreneurial activity. Most time series studies conclude that higher federal tax rates lead to higher rates of self-employment. 8 The explanation for this result usually rests on the assumption that high tax rates drive workers out of paid employment, or wage jobs, into entrepreneurial ventures where they can more easily avoid or evade taxes. Robson and Wren (1998) were among the first to cast doubt upon this theme, concluding that higher marginal tax rates reduced self-employment rates while higher average tax rates increased self-employment. This divergence was attributed to the positive (negative) relationship between average (marginal) tax rates and optimal effort and evasion. Higher marginal tax rates reduce the return to effort, thereby leading to reduced self-employment even though the rate of evasion may increase. Fairlie and Meyer (1998) , Briscoe, Dainty, and Millett (2000) , and Bruce and Mohsin (2006) also call the positive relationship between tax rates and self-employment rates into question.
While time series studies of self-employment have clearly dominated the empirical literature on taxes and entrepreneurship, they are not able to address individual-level decisions to remain in an entrepreneurial activity. A better understanding of this relationship is only possible through the analysis of cross-section or panel data. The initial evidence from early cross-section studies generally supported the time-series results, 9 but more recent cross-sectional research casts doubt on the importance of tax policy in the self-employment decision (Parker 2003) .
The most significant shortcoming of these cross-sectional studies, all of which have used individual tax information, is that potential tax rate endogeneity was not addressed. Also, time series and cross-section studies had not yet considered the relative tax treatment of wage employment and self-employment. To the extent that tax policies treat each type of employment differently, the resulting tax wedge could have important consequences for self-employment rates. Further, most studies have focused on the (cross-sectional) probability of being selfemployed rather than the equally interesting start-up and shut down processes. A few more recent studies have used panel data to investigate these broad questions.
The availability of richly detailed longitudinal data at the individual level has been a boon to empirical research on taxes and self-employment, and has allowed researchers to address the critical issues of tax rate endogeneity and relative tax rates in an individual-level transition framework. Results have been less conclusive than those from earlier time-series and crosssection studies. 10 Interestingly, most studies find that taxes influence entrepreneurial behavior, but the direction of effect varies from study to study.
Our research builds upon the earlier empirical literature in a number of important ways.
First, following the general methodology of Bruce (2000 and , we consider separately the tax treatment of income from wage-and-salary employment and entrepreneurial activity. Our analysis also provides an innovation over previous work by recognizing that most entrepreneurial households have both entrepreneurship and wage income. 11 Second, we examine the importance of taxes at the individual level using tax return data. Third, the use of a twelve-year panel of tax 10 See Carroll, Holtz-Eakin, Rider, and Rosen (2000a , 2000b , Bruce (2000 and , Schuetze (2000) , Cullen and Gordon (2002) , Gentry and Hubbard (2000) , Moore (2003), and Wu (2005) . 11 Bruce (2000 and and other prior studies treat the self-employed as entirely self-employed and do not consider the impact of simultaneous wage earnings. On average from 1979 to 1990, 53 percent of single, entrepreneurial filers also had wage income ranging from a low of 50 percent in 1979 to a high of nearly 57 percent in 1989. Similarly, about 77 percent of married (including married filing separately) entrepreneurial households had positive wage income ranging from a low of 73 percent in 1979 to a high of nearly 80 percent in 1990.
returns allows us to focus on the effects of tax rates on the duration of entrepreneurial activity spells. While a few studies have examined entrepreneurial survival empirically in a multivariate context (e.g., Bates 1990 , Holtz-Eakin, Joulfaian, and Rosen 1994a , and Taylor 1999 , only Taylor (1999) has used duration analysis techniques and only Bruce (2002) has considered the effects of taxes on entrepreneurial endurance. We combine the estimation framework of Taylor (1999) 
Data
Our data are drawn from the public-use panel of individual tax returns assembled from 12 While this time period is somewhat outdated, this data file is the best publicly available longitudinal tax return data set. It also directly overlaps the time period of data used in the most similar prior study (Bruce 2002) , allowing for important comparisons to be made. Perhaps most important it includes detailed and accurate tax information and encompasses a number of significant tax policy changes, providing the necessary exogenous variation for identification purposes.
ly,
A main challenge in any study of entrepreneurial activity is finding a suitable proxy for entrepreneurship, a concept that cannot actually be directly measured; nearly every individual has some element of the entrepreneurial spirit within. Most previous research has relied on survey responses to questions about whether a person works for themselves or someone else. A smaller number of recent studies have made use of tax return information. 13 The principal 12 Note that amended returns filed in later years are reassigned to the appropriate tax year. 13 See for example Holtz-Eakin, Rosen (1994a, 1994b Survey data typically capture the first three of these as "self-employed," but researchers often omit those in the latter categories (rent and royalty income) as "partially" entrepreneurial. It should be noted that the data pertain to individual entrepreneurs and not to their entrepreneurial businesses or enterprises.
Given that the data are at the tax filer level, dividing the sample by marital status seems necessary on at least two grounds. 18 First, for single filers, the data represent individual as well as household level decisions. Examining single filer entrepreneurship behavior yields results more closely comparable to a number of earlier studies, which focused on self-employment (2000b) , and Bruce and Holtz-Eakin (2001) . 14 This is a valuable contribution as biases in survey responses could be particularly large for self-reported entrepreneurship status. Blanchflower and Oswald (1998) found that a majority of individuals report a desire to be self-employed but a small number actually achieve this goal. A desire on the part of respondents to be entrepreneurs coupled with differing definitions of what activities qualify as entrepreneurial diminish the precision of survey classifications. 15 To be sure, tax measures of entrepreneurship suffer from their own limitations as not all Schedule C filers are entrepreneurial and visa versa. However, it is likely to be the best available choice given the alternatives. 16 These measures are identical to those reported in Bruce and Holtz-Eakin (2001) with the exception of the broadest measure in which missing values in rent and royalty income fields are coded as zeros (not entrepreneurs) instead of ones (entrepreneurs). 17 Partnership, subchapter S corporation, and rent and royalty income are determined from entries on Schedule E. Other income (or losses) reported on the Schedule E, including income from estates and trusts is not used to classify filers as entrepreneurial. 18 Returns are compressed into two categories, married (joint) including those whose filing status is married or married filing separately, and single including returns filed as unmarried (single), head of household or widowed. activity using individual survey data. In addition, single filers are likely to be younger on average with larger variations in income. This might make single households more willing to undertake the risk of entrepreneurship. Willingness to undertake risk might also be greater for single filers as they are likely to have fewer dependents. Conversely, lack of credit history might make single filers more likely to be liquidity-constrained, decreasing the probability of entry and increasing the likelihood of exit for those who do become entrepreneurs.
Analogously, dual-earner married households might be more willing to take on the added risk of entrepreneurship if one spouse has a relatively steady source of income. The decision to remain in an entrepreneurial activity might also be influenced by the role of spousal income in determining household-level marginal tax rates. Married households might also be less likely to remain in a relatively risky entrepreneurial venture as they have more dependents on average, and might have more financial obligations such as mortgage and car payments.
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We define entrepreneurial exit as having entrepreneurial activity in one year but not the next. We should note that exit in no way implies failure, as many small businesses are successful at closure (Headd 2003) . 20 Exit rates based on the tax return data are shown in
Figures 1 through 3 and exhibit some interesting features. First, exit rates for single returns are higher than for joint returns. Second, trends are sensitive to measurement issues, particularly for single filers. Interestingly, exit rates do not display a dramatic upward spike around the key payroll tax reform of the mid-1980s. 19 It should be noted that for married households we are unable to distinguish which spouse (or whether both spouses) is entrepreneurial. If one spouse exits entrepreneurship as the other enters, then an observed spell of entrepreneurship actually represents two separate ventures. 20 It is possible that entrepreneurs are progressing from Schedule C filers to partnership or S Corp returns in which they are considered exits under Measure 1 but are captured as entrepreneurial under Measure 2 highlighting the importance of considering broader measures. However, the empirical evidence suggests that such progressions are not the norm (Bruce and Holtz-Eakin, 2001 ).
Empirical Methodology

Survival Analysis
Since spells of entrepreneurial activity are typically short (a median length of 3 to 4 years in our data), we are able to observe many entire episodes of entrepreneurship from start to finish.
We are thus able to follow Taylor (1999) in applying duration analysis techniques, which enable us to estimate the probability of exit from an entrepreneurial activity given that exit has not yet occurred Denoting T as a filer's length of time in entrepreneurship in years and t as the current time, the probability that this filer exits entrepreneurship this period given that he has not yet exited is P( t ≤ T ≤ t + Δ | T ≥ t ), where Δ represents a small increment of time. The limit of
] / Δ as Δ goes to zero is the hazard rate. T is assumed to have a continuous probability distribution function, f(t), and an associated cumulative distribution function of
We are interested in the probability that a spell lasts at least as long as some length t, which is given by the survivor function:
The hazard rate λ(t), which is the rate at which spells are completed immediately after t given that they have lasted at least until t, is related to the survivor function as follows:
Empirically, hazard models express the hazard rate as a multiplicative function of a baseline hazard, λ 0 (t), and an exponential function of a set of covariates:
where β represents the usual vector of coefficients and X i is a vector of exogenous control variables defined as of time t in addition to a set of time t + 1 tax rates calculated separately for each individual and discussed in greater detail below. Estimation of this type of model requires an assumption about the functional form, if any, of the baseline hazard.
A direct extension of the proportional hazards specification above is the accelerated failure time (AFT) metric, which is more appropriate when hazard rates are thought to be nonmonotonic as opposed to the proportional hazards model in which the covariates have a multiplicative effect on the hazard function. In our data, the probability of surviving beyond each time period falls fastest in the early periods (see Table 3 ) leading us to conclude that the AFT is the more appropriate estimation metric for the current analysis. The AFT metric can be implemented with several distributions including exponential, weibull, lognormal and loglogistic. Defining τ i = exp(-X i β)t i , the log of the failure (or exit) time t can then be conveniently expressed as a linear function of a set of relevant covariates:
The natural log of τ i represents the acceleration parameter (which can be thought of as an error term) in equation (7), the distribution of which determines the particular model in much the same way as the choice of functional form for the baseline hazard in the proportional hazards metric.
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Estimating Tax Rates
The effects of taxes on entrepreneurial survival are assessed by calculating the tax rates faced by an individual in each of the two outcomes: entrepreneurship and wage employment.
Our assumption is that part of the decision to continue in an entrepreneurial venture involves a 21 The possibility remains that the set of covariates might not account for some of the factors that might influence reentry. We attempted to augment the baseline approach by allowing for unobserved heterogeneity, but these models were unable to converge in most cases. When we were able to get results, the primary conclusions were unchanged. Given our inability to consistently report results that allow for unobservable heterogeneity, we instead report robust standard errors that allow for more general heterogeneity. It should also be noted that, by definition, entrepreneurship spells never end unless an individual makes an observable exit. Consequently, all non-exiting spells in the data are right-censored at the end of the analysis period. Our estimation method controls for this, as described in detail by Cleves, Gould, and Gutierrez (2002) .
comparison between one's expected tax situation if they remain in business with the tax situation they would face if they left entrepreneurial activity in favor of wage employment. Of course, we only observe one of these outcomes and must therefore estimate hypothetical tax rates for the alternative outcome following Bruce (2000 and . For example, for a tax filer who remains in entrepreneurship, we can easily (and accurately) estimate their expected entrepreneurship tax rate by examining their actual ex post income, etc. We then estimate their hypothetical wagesector tax rate-the tax rate that they would have faced if they had not remained in the entrepreneurial activity. Conversely, for those who choose to exit entrepreneurship, we use their actual wage-sector tax information but estimate their hypothetical entrepreneurial sector income accordingly.
Our rationale for taking this approach is quite straightforward. In the ideal scenario, we would have individual-specific expected tax rates that would apply in each of the two possible outcomes. That being impossible, we simply apply a perfect foresight strategy where actual information is used when possible and "best guess" information is used otherwise. Specifically, the "best guess" information is derived from others in the labor market who actually selected that particular sector. In reality, the implications of this strategy for our estimation are not as significant as one might expect, mainly because predicted incomes are used only in the process of generating estimates of marginal tax rates. Given the bracket structure of the income tax, a range of income estimates can yield the same marginal tax rate estimate.
We improve upon earlier research by recognizing that most filers with entrepreneurial income also report wage-and-salary income. Ignoring this wage-and-salary income would provide an inaccurate assessment of that filer's tax situation. In terms of estimation, this requires us to predict only wage-and-salary income for those who remain in entrepreneurship but both entrepreneurship and wage-and-salary income for those who exit entrepreneurship. Recall that entrepreneurship is defined by the presence of entrepreneurial income, regardless of whether or not the filer also reports wage-and-salary income.
We predict income by running ordinary least squares (OLS) regressions of observed income for a given sector by year and filing status on a constant, non-labor income, and a set of household specific control variables including proxies for age and the number of children in the tax filer's household. These year-status-specific regressions are repeated for each of the three measures of entrepreneurship. Estimated parameters from each regression are used to predict incomes for tax filers in the alternative sector. 22 Gurley (2005) provides evidence that, on average, the predicted incomes for those not observed in a particular sector track the actual incomes of those observed in that sector fairly closely, increasing our confidence that the income predictions result in accurate estimates of the relevant tax rates.
We then use the income estimates to estimate tax rates via the National Bureau of Economic Research TAXSIM model. 23 The TAXSIM estimates are calibrated each year based on a large number of tax returns and implicitly include the effects of federal policy changes in the relative treatment of entrepreneurial and wage and salary income discussed above as well as changes in state income tax policies. We calculate two tax rates for each filer: their actual tax rate depending on their chosen sector, and their hypothetical tax rate in the alternative sector.
24 22 Full results from the income-prediction regressions are available upon request from the authors. 23 TAXSIM can be thought of as a virtual tax form or calculator which can take limited information from survey data or other sources and estimate tax rates. Federal tax rates can be estimated for tax years back to 1960, and state tax rates can be estimated for tax years back to 1977. The user supplies as much detail as possible in the required data fields, and all other necessary inputs are estimated using historical data. Variables used in the TAXSIM calculations are outlined in Appendix Table 1 . The TAXSIM model is accessible at http://www.nber.org/taxsim. For more details, see Feenberg and Coutts (1993) . 24 For purposes of comparability, we elect to use TAXSIM-calculated tax rates for both outcomes rather than making use of the actual tax rates that are provided (for the chosen outcome only, of course) in the tax return data. Note that the calculated tax rates are inclusive of evasion. We have implicitly assumed that the household's average evasion applies to the next dollar earned. An alternative specification would be to use the full compliance tax rate for the next dollar earned. However, we observe only reported income in the tax return data and cannot assess the State income tax rates are also calculated by the TAXSIM model and are included in the analysis. Following the most recent literature, we also include estimates of individual payroll tax rates. 25 Federal and state income taxes are combined with payroll taxes to arrive at a single tax rate for each outcome. Table 1 presents some preliminary evidence that tax rates might play an important role in entrepreneurial exits. Single and married filers who did not exit enjoyed lower marginal tax rates in entrepreneurship than they would have faced in the wage sector. Similarly, single filers who exited would have had higher tax rates on average if they had remained in entrepreneurship. The lone exception to the general theme that filers choose the lower-tax scenario on average is that married filers who exited faced higher marginal tax rates in the wage sector than they would have faced if they had remained in entrepreneurial activity.
level of evasion. In the case that the full compliance tax rate is most appropriate for the analysis, we have underestimated entrepreneurship tax rates and overstated the gap between wage-and-salary and entrepreneurial tax rates. Alternatively, it might be the case that a household decides not to report any portion of the next dollar earned. In this case, the appropriate entrepreneurial marginal tax rate is zero and we have understated the gap between the wage-and-salary tax rate and the entrepreneurial tax rate by overestimating the entrepreneurial marginal tax rate. As an additional note, the TAXSIM model allows marginal tax rates to be calculated with respect to either the primary earner's wage income or other income. This is a potentially important distinction as entrepreneurial income can be included in either or both fields in order to maximize accuracy in rate calculations. Although TAXSIM instructions call for wage and entrepreneurial income to be reported in the wage field, negative values are not permitted. However, simply reporting all entrepreneurial income in the "other income" field would not lead to correct Earned Income Tax Credit (EITC) calculations. In order to appropriately count positive net labor earnings (inclusive of entrepreneurial income) for EITC eligibility, entrepreneurial income is added to wage earnings. If the sum of the two incomes is negative, wage earnings are offset to zero and the remaining negative amount is subtracted from other income. 25 Payroll taxes might be expected to have smaller effects on transition probabilities, primarily because the payment of Social Security and Medicare taxes is associated with clearly defined benefits. It should be noted, however, that the time period in this analysis is characterized by rate increases for the self-employed relative to wage-and-salary workers without equivalent relative benefit increases. In computing payroll tax rates for wage employment, we assume that workers are responsible for both employer and employee contributions. This assumption is inline with the tax incidence literature (Gruber 1995 , Moore 1983 , and Itaya 1991 . In calculating payroll tax rates for joint filers, we estimate the applicable tax rate by dividing income in half and assessing the appropriate tax rate (payroll tax rate or zero if the income is above the payroll tax cap). We correctly assign the payroll tax rate for the majority of joint filing households as they have total income below the payroll cap for a given year (68.77 percent). About 27 percent of joint filing households have total income between the payroll cap and 2 times the amount of the cap. These households are assigned the statutory payroll tax rate but may actually face a zero rate for the next dollar earned by one filer depending on the distribution on income within the household. Nearly 4 percent of joint filing households have incomes of more than 2 times the payroll cap. These households are assigned a zero payroll tax rate but one filer might actually face the statutory rate depending on the distribution of income within the household.
Additional Independent Variables
The tax return panel provides more in terms of other control variables than might be immediately apparent. We control for age by including a dummy for the presence of a special exemption for taxpayers or spouses over the age of 65. The number of exemptions claimed for children living at home provides a proxy for household size. We also include the number of children living away from home and the total number of exemptions claimed.
The presence of financial constraints limiting entrepreneurship is an often-cited argument for government intervention. 26 For filers who itemize their deductions, we can identify the presence of a mortgage interest deduction which can be used as a source of information regarding liquidity constraints, as in Bruce and Holtz-Eakin (2001) . While those with housing equity might be more likely to have access to sources of loanable funds, it might also be the case that the presence of a mortgage limits the household's ability to obtain financing.
Risk attitudes are also thought to be important in whether or not an individual becomes an entrepreneur. In an attempt to capture a household's risk attitude, we include a measure of the balance due on the tax return. Our motivation for including this is that it seems plausible that more risk-averse households should be more likely to over-withhold their taxes, thereby receiving a refund from the IRS. Relatively risk-loving filers might prefer to under-withhold such that the money is available for alternative uses.
Finally, we make use of aggregations of state identifiers in the tax panel to control for region of residence. Locations (such as Guam) outside of the 50 U.S. states and the District of Columbia are represented using an indicator for "other region." Another indicator for "missing region" is also necessary as the state identifiers are omitted for any return with an adjusted gross income of $200,000 or more in order to guarantee confidentiality.
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Summary statistics for the non-tax variables are shown in Table 2 . 28 Note that exit rates are smaller on average the more inclusive the entrepreneurship measure. Roughly one in eleven filers claims an age 65 exemption. Filers are fairly evenly distributed across the West, Midwest, and Northeast regions (South is the omitted reference category). Roughly one-quarter of single filers and about half of married filers claimed a mortgage interest deduction. Unsurprisingly, married filers reported more exemptions on average. Results for the measure of the balance due indicate sufficient variation for our estimation purposes, with our sample of existing entrepreneurs owing money on average.
Addressing Endogeneity
An issue only recently addressed in the literature is that of the potential endogeneity of the calculated tax rates. In other words, an individual's decision to leave entrepreneurial activity for wage-and-salary employment likely has some effect on his or her calculated tax rates.
Endogeneity is addressed here using the instrumental variable approach applied by Bruce (2002) , which requires an additional set of tax rates from the TAXSIM model. The potentially endogenous tax rates discussed above are calculated using incomes and tax rules as of time t + 1, representing the closest approximation to actual post-transition tax rates.
We calculate a second set of tax rates for each individual using the same time t + 1 income and time t tax rules. These are the best approximations of the tax rates that would have existed had the tax rules remained constant. The instrumental variable is then defined as the difference between the first (using time t+1 tax rules) and second (using time t tax rules) tax 27 Dummy variables indicating the year in which the return was filed (time t + 1) are also included to account for time effects. Note that factors affecting entrepreneurship at the macro level (nationally) should be accounted for by these time variables. 28 Additional information on variables used in the analysis can be found in Appendix Table 1. rates, and represents the part of the actual rate that is caused by the change in the tax code only.
Note that the TAXSIM calculator, which accounts for a vast array of tax policies in addition to tax rate changes (some of which vary in the cross section as well as over time), effectively provides a large source of the exogenous variation in our instrumental variables. Two instrumental variables are constructed, the difference in the wage-and-salary tax rates and the difference in the entrepreneurship tax rates. These instrumental variables are entered separately into two first-stage panel regressions, one for each potentially endogenous tax rate. 29 In cases where a Rivers-Vuong (1988) test indicates endogeneity, fitted values from these first-stage regressions are used in the subsequent estimation models. 
Results
We chose the lognormal distribution for estimating Equation 7 were very similar for models with alternative distributions. 31 To avoid problems due to gaps in the panel of data, we restrict the analysis to filers who were in the panel for all twelve years and did not change filing status (single vs. married). 32 An initial look at entrepreneurship spells 29 First-stage results are provided in Appendix Table 2 . 30 Given the difficulty of testing for endogeneity in a duration model, we rely on test results from discrete choice models described below. While we are unable to estimate an instrumental variables duration model, we account for the two-stage estimation process by reporting heteroskedasticity-robust standard errors for all specifications. 31 All survival-time models in this paper were estimated with the Stata (version 8) statistical software, which permits the researcher to consider a multitude of distributional assumptions as well as the usual controls for censored data and unobserved heterogeneity. For additional information on these and other methods, interested readers should consult Cleves, Gould, and Gutierrez (2002) , Gutierrez (2002) , Greene (2000) or Kiefer (1988) . Note that in this estimation method, the analysis focuses on the first "failure" so that if a household has more than one exit from entrepreneurial activity, only the first exit is analyzed. This does not appear to be a significant restriction as the vast majority of households that exit entrepreneurship in the data exit only once (91.35 percent). 32 Restricting the data to those in all twelve years who have at least one year of entrepreneurial activity (those at risk of exit) leaves 1,818 households. Of these, 28 percent switched marital status at least once and are dropped from the sample leaving 1,305 households (196 were single throughout and 1,109 were married throughout the twelve-year period). The households dropped for switching marital status are most likely to share characteristics with married filers. Five percent of households were married for 10 or 11 years of the panel whereas less than two percent were among those in the data is provided in Table 3 . Note that the data restrictions result in a sample of 184 single filers and 1,065 married filers who make a total of 142 and 829 exits, respectively.
The Kaplan-Meier Survivor Function provides an estimate, based on the data, of the probability of surviving beyond each time period (Kaplan and Meier 1958) . Note that filers in the data have only about a fifty-percent chance of "surviving" beyond their fourth year.
Baseline duration model results, using entrepreneurship Measure 1, are shown in Table 4 .
Results are expressed as time ratios, where values greater than one suggest that an increase in that particular variable increases the length of the entrepreneurship spell. The results indicate that cuts in tax rates faced by wage workers are associated with decreases in the length of time in entrepreneurship (i.e., increases in the probability of exit), while entrepreneurship tax cuts are associated with increases in the length of time in entrepreneurship (i.e., reductions in the probability of exit). While these effects seem large, note that entrepreneurship spells are measured here in years and the median spell length from Table 3 is roughly 3 to 4 years. A one-third reduction in spell length simply indicates that the median entrepreneur would exit about one year earlier in married for 1, 2, 3, 4, or 5 years.
the tax panel. These results indicate that the leveling of the playing field during the 1980s, where relative tax rates on entrepreneurs increased, might have resulted in more entrepreneurial exit than might have been observed otherwise. Conversely, the broad reduction in tax rates that applied to both wage workers and entrepreneurs probably resulted in lower entrepreneurial exit rates and longer spell lengths. More broadly, to assess the overall effect of taxes on entrepreneurial activity, one must also consider entry decisions. Combined with entry results from Gurley-Calvez and Bruce (2007) , the leveling of the playing field likely had a negative effect on total entrepreneurial activity while the across-the-board reduction in rates likely had a positive effect.
Most of the time ratio coefficients on remaining covariates are not significantly different from 1.0 for single filers, presumably due to the small sample size. Married filers with age 65 exemptions, a mortgage interest deduction, or more dependent children at home have shorter entrepreneurial spells. Those with a missing region (AGI greater than $200,000), more total exemptions, or a larger balance due on their tax return have longer entrepreneurial spells. Table 5 presents results from a series of alternative specifications intended to gauge the sensitivity of our results to changes in the measurement of entrepreneurial activity. Interestingly, the results in Table 5 for Measures 2 and 3 are highly consistent with the Measure 1 results.
Discrete Choice Analysis of Entrepreneurial Exit
We now turn to a discrete choice analysis of the probability of exit in order to facilitate comparisons to earlier studies which have used similar methods. Results, presented in Table 6 for Measure 1 and Table 7 for Measures 2 and 3, are similar in spirit to the duration modeling results but not necessarily to the recent studies discussed above. 33 Specifically, reductions in the wage MTR are associated with increases in the probability of exit while reductions in the entrepreneurship MTR are associated with reductions in the probability of exit, all else equal.
Again, the effect of the entrepreneurship tax rate is nearly twice the size of that for the wage tax rate, suggesting that across-the-board tax cuts would reduce exit probabilities.
The estimated tax rate coefficients in for single filers and 3.83 percentage points (7.81 minus 3.98) for married filers. These magnitudes are robust to the choice of entrepreneurship definition, as shown in Table 7 .
Results for several other robustness checks are provided in Table 7 . All of these checks include the full list of control variables in the baseline model, but only the tax rate coefficients and standard errors are shown for convenience and brevity. The first replaces the entrepreneurship MTR, which was taken with respect to the primary earner's income as described above, with an entrepreneurship MTR taken with respect to the filer's "other" income.
As expected, this has little to no effect on the baseline results; coefficients are nearly identical.
The next two checks in Table 7 involve different estimation samples. First, we restrict the analysis to filers whose filing status (single or married) does not change during the panel period. Next, we restrict the analysis to those filers who were present in the panel for all twelve years. Neither of these restrictions results in dramatically different results, although coefficient magnitudes change slightly in some cases. Our central conclusions remain unchanged, increasing our confidence in the representativeness of our duration analysis (which was restricted to those whose filing status does not change and who were in the panel for all 12 years).
The final robustness check in Table 7 is intended to foster more direct comparison with
Bruce (2000), one of the more similar of the previous studies in this area. 34 Rather than enter the tax rates separately as in the baseline model, this check enters the tax rates as a single "tax rate differential" variable defined as the wage MTR minus the entrepreneurship MTR. Again, our results are broadly consistent with our baseline findings using separate tax rates.
Conclusions and Suggestions for Future Research
We find convincing evidence that marginal tax rates have important effects on the decision to remain in an entrepreneurial activity. Specifically, tax rates on entrepreneurial and wage-and-salary income have opposite effects on entrepreneurial decisions. We find that entrepreneurship tax cuts increase the length of entrepreneurial spells while wage-sector tax cuts shorten entrepreneurial spells. Estimated magnitudes of these effects are such that equal cuts in both tax rates (wage and entrepreneur) would likely result in lower rates of entrepreneurial exit.
These central conclusions are robust to a number of alternative specifications.
Interestingly, our results do not align with those from Bruce (2002) , who found that greater tax advantages for the self-employed might actually increase exits from self-employment.
A number of important differences in data and estimation methods may possibly account for this.
First, Bruce (2002) limited the analysis to male heads of household between the ages of 25 and 54 while the current study includes all tax filers regardless of age or gender. Second, and 34 Bruce (2002) entered the tax rates separately in his discrete-choice analysis of transitions out of self-employment.
perhaps most obviously, Bruce (2002) adopted a discrete-choice transition framework while we estimate duration models. Third, while Bruce (2002) included those who worked for both themselves and someone else as self-employed, he ignored non-self-employment income in the calculation of self-employment tax rates. We include both small business and wage income in our calculation process, as described above. Fourth, the available set of control variables was much richer for Bruce (2002) than for the current study, which is necessarily limited on that dimension by our use of tax return data.
35
Perhaps most importantly, while Bruce (2002) examined survey data on self-reported self-employment status from the Panel Study of Income Dynamics, we consider reported small business income from federal income tax returns. One important facet of this difference concerns the nature of entrepreneurial activity. Self-reported self-employment status is potentially a significantly different indicator of small business activity than small business income on a tax return. This point actually raises the possibility that the two sets of results might be broadly consistent, to the extent that tax rate increases make more people say they are selfemployed while also resulting in fewer tax filers actually reporting small business income. As with Bruce (2002) , this could be an indication of a tax evasion effect driving both sets of results.
In addition to tax evasion (and avoidance), future research should consider the effects of other taxes, namely estate taxes, taxes on corporate income, and the array of taxes at the state and local levels. Despite the voluminous literature on taxes and entrepreneurial activity, very few studies have considered these potentially important taxes. Empirical considerations of other nonrate tax policies such as provisions regarding health insurance deductibility and depreciation rules would also be worthwhile pursuits. 35 Unfortunately, the combination of these important differences makes it virtually impossible to recreate Bruce's (2002) estimation approach within our current tax return data framework. 
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